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, .
(X, $d$), $(\mathrm{Y}, \rho)$ . $f$ : $Xarrow \mathrm{Y}$ , $r>0$ ,
, $f$ $(*)_{d}$ :
$\lim_{xarrow\infty}\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{m}_{\rho}f(B_{d}(X, r))=0$
. . . . . . $(*)_{d}$
, $r>0$ $\epsilon>0$ , $K=K_{r,\epsilon}$ ,
$x\in X\backslash K$ , $\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{m}_{\rho}f(B_{d}(x, r))<\epsilon$ .
$C_{d}^{*}(X)$ $(*)_{d}$ $x$ . , (X, $d$)
( $=$ ) , $C_{d}^{*}(X)$
, $C^{*}(X)$ ($=X$ ) -
. , $C_{d}^{*}(X)$ 1 1 . Higson
$\mathrm{A}\mathrm{a},$
$\overline{X}^{d}$ . Higson ,
$\mathrm{H}\mathrm{i}\mathrm{g}_{\mathrm{S}\mathrm{o}}\mathrm{n}\dot{\text{ }}$
$\overline{X}^{d}\backslash X$ $\nu_{d}X$ .
$\mathrm{H}\mathrm{i}\mathrm{g}_{\mathrm{S}0\mathrm{n}}$ , $\mathrm{N}$ . $\mathrm{H}\mathrm{i}\mathrm{g}_{\mathrm{S}\mathrm{o}\mathrm{n}}$ , –
$x$ Higson \v{C}ech ,
. Higson , 1994 , J. Keesling ,
Higson 1 \v{C}ech , Higson
. , Higson Stone-\v{C}ech
,
(cf. [1], [4], [5], [6]). [3] :
$X$ ,





. , $J=[0, \infty)$ , $\beta J$ $J$
$\mathrm{H}\mathrm{i}\mathrm{g}_{\mathrm{S}\mathrm{o}\mathrm{n}}$ .
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1 $([4], \mathrm{p}_{\mathrm{r}\circ_{\mathrm{P}}}\circ \mathrm{s}\mathrm{i}\mathrm{t}\mathrm{i}_{\circ \mathrm{n}1})x$ $d$
. $Y$ , $f$ : $Xarrow Y$ , $f$
$\hat{f}$ : $\overline{X}^{d}arrow Y$ $f$ $(*)_{d}$ . , $\mathrm{H}\mathrm{i}\mathrm{g}_{\mathrm{S}\mathrm{o}\mathrm{n}}$
$\overline{X}^{d}$ ,
.
(X, $d$) $\{E_{1}, \ldots, E_{n}\}$ (diverge) ,
$r>0$ , $\bigcap_{i=}^{n}1B_{d}(E_{i}, r)$ . , $B_{d}(E_{i}, r)$ r-
$(i=1, \ldots, n)$ . , $\{E_{1}, \ldots, E_{n}\}$ $\lim_{\dot{x}arrow\infty}\sum_{i}^{n}=1d(x, E_{i})=\infty$
( $=$ $N>0$ , $K=K_{N}$ , $x\in X\backslash K$
$\sum_{i=1}^{n}d(x, E_{i})>N)$ .
, Higson .
2(cf. [1], Proposition 23) $X$ $d$
. , .
(1) $\alpha X\approx\overline{X}^{d}$ ( $=$ $f$ : $\alpha Xarrow\overline{X}^{d}$ $f|_{X}=\mathrm{i}\mathrm{d}_{X}$ .)
(2) $X$ $A,$ $B$ , $\{A, B\}$ $\mathrm{c}1_{\alpha x\alpha x}A\cap \mathrm{C}1B=\emptyset$
.
3 $([1],.\mathrm{T}\mathrm{h}\mathrm{e}\circ \mathrm{r}\mathrm{e}\mathrm{m}1.4)x$ $d$
, $A$ $x$ . , $\mathrm{c}1_{\overline{X}^{d}}A\approx\overline{A}^{d}$ ’ .
, $d’$ $d$ $A$ .
4 $X$ $d$ . $U.\subset\overline{X}^{d}$
$x\in\nu_{d}X$ . , $r>0$ $K\subset X$ ,
$y\in X\backslash K$ $B_{d}(y, r)\subset U$ .
. $\overline{X}^{d}$ $\Pi_{f\in c_{d}^{*}(X)}$ I . , $I_{f}=\mathrm{c}1_{\mathbb{R}f(}X$) . ,




$f_{n}\in C_{d}^{*}(X)$ , $x \in\bigcap_{i=1}npi-1(U_{i})\subset U$
. , $p_{i}$ : $\Pi_{f\in c_{d}(x}*$ ) $I_{j}arrow I_{f_{i}}$ . $\pi$ : $\Pi_{f\in C_{d}^{*}}(X)I_{j}arrow(\Pi_{i=1}^{n}\backslash I_{fi} , \rho)$
, $\epsilon>0$ $B_{\rho}(\pi(x), \epsilon)\subset U_{1}\cross\cdots \mathrm{x}U_{n}$
. , $g=(f_{i})_{i=1}^{n}$ : $Xarrow\square _{i=1}^{n}I_{f_{i}}$ $(*)_{\rho}$ , 1
, $g$ 9: $\overline{X}^{d}arrow\prod_{i=1}^{n}I_{fi}$ . $\hat{g}^{-1}(B_{\rho}(\pi(x), \mathit{6}/4))\cap(X\backslash K)\neq\emptyset$ ,
diam$\beta g(B_{d}(y, r))<\epsilon/2$ $y\in\hat{g}^{-1}(B_{\rho}(\pi(x), \Xi/4))\cap(X\backslash K)$ .
$B_{d}(y, r)\subset U$ .
5 $x$ $d$ , $N_{r}(r>0)$ $x$
r . $d’$ $d$ . $N_{r}$
, $\nu_{d}X$ $\mathcal{U}_{d’}N_{r}$ $(\iota\ovalbox{\tt\small REJECT}_{d}x\cong.\nu_{d}\prime N_{r})$ .
. $x\in\nu_{d}X$ , $U\subset\overline{X}^{d}$ $x$ . ,
$K\subset x$ , 4 , $y\in x\backslash K$ $B_{d}(y, r)\subset U$
. , $N_{r}$ $x$ $r-\text{ },$
.
$B_{d}(y, r)\cap N_{r}\neq\emptyset$ .
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, $B_{d}(y, r)\cap N_{r}\subset U\cap N_{r}\neq\emptyset$ . , $\mathrm{c}1_{\overline{X}^{d}}N_{r}\backslash N_{r}=\nu_{d}X$ . 3 ,
$\mathrm{c}1_{\overline{X}}dN_{r}\approx\overline{N_{r}}^{d}$’ , $\nu_{d}X\cong\nu_{d’}N_{r}$ .
$d$ $[0, \infty)$ , (\dagger ) :
$d(x, y)+d(y, z)=d(x, z)x,$ $y,$ $z\in[0, \infty)(x<y<z)$ .... . . $(\dagger)$
$d$ $J$ .
, $d$ $[0, \infty)-$ (\dagger ) . ,
$h$ :. $[0, \infty)arrow[0, \infty)$ $h(x)=d(0, x)$ , , $d(x, y)=$
$|h(x)-h(y)|(x, y\in[0, \infty))$ . , $h:[0, \infty)arrow[0, \infty)$ ,
$d(x, y)=|h(x)-h(y)|(x, y\in[0, \infty))$ , (\dagger ) .
6 $d$ $X=[0, \infty)$ (\dagger ) .
, $\nu_{d}X$ ( indecomposable continuum . ,
. $X=[0, \infty)$ $d$ (\dagger ) $x$ .
$\nu_{d}X$ continuum . $K$ $L$ $\nu_{d}X$ $(K, L\neq\nu_{d}X)$ $\nu_{d}X=K\cup L$
. , $K$ .
’
, $x\in\nu_{d}X\backslash K$ $y\in\nu_{d}X\backslash L$ . $\overline{X}^{d}$ , $\overline{X}^{d}$
$U,$ $V$ $x\in U\subset \mathrm{c}1_{\overline{X}^{d}}U\subset\overline{X}^{d}\backslash K,$ $y\in V\subset \mathrm{c}1_{\overline{X}^{d}}V\subset\overline{X}^{d}\backslash L$
$\mathrm{c}1_{\overline{X}^{d}}U\cap \mathrm{c}1_{\overline{x}^{dV}}=\emptyset$ . , $\{a_{i}\}_{i=1}^{\infty}$ and $\{b_{i}\}_{i=1}^{\infty}$
.
4 , $B_{d}(a_{1},2)\subset u$ $a_{1}\in u$ . $d$ (\dagger )
, $b_{1}(>a_{1})$ $b_{1}\in \mathrm{C}1_{x^{B_{d}}}(a1,2)$ and $d(a_{1}, b_{1})=2$
.
, $i<n$ $a_{1}<b_{1}<\cdots<a_{i}<b_{i}$ . , $a_{n}\in U$
.
(1) $b_{n-1}<a_{n}$ ,
(2) $d(b_{nrightarrow 1}, a_{n})>2^{n+1}$ ,
(3) $[b_{n-1}, a_{n}]\cap V\neq\emptyset$
(4) $B_{d}(a_{n}, 2^{n})\subset U(\text{ } 4)$ .
, (\dagger ) , $b_{n}\in \mathrm{c}1_{x}Bd(an’ 2n)$ .
(5) $a_{n}<b_{n}$ $d(a_{n}, b_{n})=2^{n}$ .





$x\in[a_{i}, b_{i}]$ $i$ ,
1, $x\in[b_{i}, a_{i+1}]$ $i$ ,
$\frac{d(x,b_{i})}{2^{i},0},$
’
$x\in[a_{i}, b_{i}]$ $i$ ,
$x\in[b_{i}, a_{i+1}]$ $i$ .
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(5) , $f$ well-defined , $(*)_{d}$ .
$f$ $(*)_{d}$ , 1 , $f$ $\hat{f}$ : $\overline{X}^{d}arrow[0,1]$ .
, $\hat{f}(K)=\{0,1\}$ . (3) , $b_{n}<c_{n}<a_{n+1}$ $c_{n}\in V$
$\{c_{i}\}_{i=1}^{\infty}$ . $f(c_{2}n+1)=1$ $\mathrm{c}1_{\overline{X}^{d}}\{c2n+1\}_{i=1}^{\infty}\subset V\cap\nu_{d}X\subset K$
, $\hat{f}^{-1}(1)\cap K\neq\emptyset$ . , $f(c_{2n})=0$ , $\hat{f}^{-1}(\mathrm{O})\cap K\neq\emptyset$
. , $f$ (4) (5) , $f^{-1}((0,1))\subset U\cap X$ ,
$\hat{f}^{-1}((0,1))\cap K=\emptyset$ . , $\hat{f}(K)=\{0,1\}$ . , $K$
, $\nu_{d}X$ indecomposable continuum .
Higson , $\nu_{d}X(X=[0, \infty))$ de-
composable continuum .
7 $g$ : $[0, \infty)arrow \mathbb{R}^{2}$ $g(t)=(t, t\sin t)$ . $X=$
$g([0, \infty))$ . , $d$ $\mathbb{R}^{2}$ . , 2
5 , $\nu_{d}X$ decomposable continuum .
$f$ : $[0, \infty)arrow \mathbb{R}$ . , $d_{f}$ :
$d_{f}(x, y)=| \int_{x}^{y}f(t)dt|$ $x,$ $y\in[0, \infty)$
$d_{f}$ $X(=[0, \infty))$ $\text{ }\mathrm{f}g$ . , $F$ :
$[0, \infty)arrow[0, \infty)$ $F(x)= \int_{0}^{x_{f}}(t)dt$ $d_{f}(x, y)=|F(x)-F(y)|(x, y\in[0, \infty))$
. $f\geq 1$ , $d_{f}$ (\dagger ) .
$\alpha X$ $\gamma X$ $x$ . , $f$ : $\alpha Xarrow\gamma X$
$f|_{X}$ $x$ , $\alpha X\succeq\gamma X$ .
, [2].
8 $x$ $[0, \infty)$ . , Stone-\v{C}ech $\beta X$
indecomposable continuum Higson . ,
$\beta X\approx\sup_{\succeq}${ $\overline{X}^{d_{f}}|f:Xarrow \mathbb{R}$ $f\geq 1$ }.
. , : $A,$ $B\subset X$ . ,
$f$ : $Xarrow \mathbb{R}$ $f\geq 1$ $\mathrm{c}1_{\overline{X}^{d_{f}}}A\cap \mathrm{c}1_{\overline{X}^{d}}B=f\emptyset$ .





$B \subset\bigcup_{0n=}^{\infty}[p_{n}, qn]$ $\mathrm{B}\mathrm{a}\mathrm{o}a_{n}\leq b_{n}<p_{n}\leq q_{n}<a_{n+1},$ $n=0,1,$ $\ldots\ldots$
99
, $f$ : $Xarrow \mathbb{R}$ .
$f(x)=\{$
1, $x \in\bigcup_{n0}^{\infty}=[a_{n}, b_{n}]$ ,
$\frac{(k_{n}-1)\cdot(x-bn)}{(pn-bn)}+1$ , $x\in[b_{n},p_{n}]$ ,
$k_{n}$ , $x\in\lceil p_{n},$ $q_{n}]$ ,
$\frac{(k_{n}-1)\cdot(a+1-nx)}{(a_{n+1}-q_{n})}+1$ , $x\in[q_{n}, a_{n+1}]$ ,
, $;k_{n}= \max\{n+1, (n+1)/(pn-bn), (n+1)/(a_{n+1}-q_{n})\}$ . $f$ ( well-defined
$f\geq 1$ .
, $f\geq 1,$ $f(A)=1$ , $b\in B\cap[p_{n}, q_{n}]$ $f(b)=k_{n}\geq n+1$
, $x>b_{2n}$ $d_{f}(x, A)+d_{f}(x, B)>n$ . ,
$\lim_{xarrow\infty}(d_{f(A)}X,+d_{f}(x, B))=\infty$ , , $\{A, B\}$
. , 2 , $\mathrm{c}1_{\overline{X}^{d_{f}}}A\cap \mathrm{c}1_{\overline{X}^{d}}B=f\emptyset$ .
$\gamma X=\sup\succeq$ { $\overline{X}d_{f}|f$ : $Xarrow \mathbb{R}$ $f\geq 1$ } , $A$ $B$ $X$
. , , $f$ : $Xarrow \mathbb{R}$ $f\geq 1$
$\mathrm{c}1_{\overline{X}^{d_{f}}}A\mathrm{n}\mathrm{C}1_{\overline{X}}dfB=\emptyset$ . , 6 , $\nu_{d_{f}}X$
indecomposable continuum . , $\gamma X\succeq\overline{X}^{d_{f}}$ $\mathrm{c}1_{\overline{X}^{d_{f}}}A\mathrm{n}\mathrm{C}1_{\overline{X}}dBf=\emptyset$
, $X$ $A,$ $B$ $\mathrm{c}1_{\gamma x^{A\mathrm{C}1_{\gamma}}x}\cap B=\emptyset$






$\beta X\approx\sup$ { $\overline{X}^{d}|d$ $x$ }.
[2] :
9 $X$ $[0, \infty)$ . , Stone-\v{C}ech $\beta J$ $J$
PL- Higson . ,
$\beta X\approx\sup$ { $\overline{X}^{d}|d$ $x$ PL- }.
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